A Streamlined Bioanalytical Approach to Select a Compatible Primary Container System Early in Drug Development: A Toolbox for the Biopharmaceutical Industry.
To ensure drug efficacy and patient safety, the importance of interaction between primary container and a biological drug product must not be ignored. The United States Food and Drug Administration guidance on development and manufacturing of combination products (e.g., the biologic and the primary container) encourages careful selection and stability testing of the drug and its performance in the marketed primary container. With various options available for primary container type (vials, prefilled syringes, and cartridges), material (e.g., glass or plastic), and lubricants/coatings, we designed a platform consisting of several bioanalytical methods that can simplify selection of a compatible primary container. We tested the stability of a commercially available monoclonal antibody (mAb) in 3 syringe types under 3 conditions: cold storage, high temperature, and agitation induced stress, respectively. Under each condition, dynamic fluid imaging was sensitive enough to differentiate mAb stability as measured by aggregate formation in different syringe systems, followed by size exclusion-high performance liquid chromatography and sodium dodecyl sulfate-polyacrylamide gel electrophoresis but only at high temperature. With this platform, we identified a primary container that provided higher mAb stability under cold storage as well as stress conditions. We recommend that such an approach should be applied early in drug development stage to identify a superior primary container system to maintain drug stability and quality.